Mediastinal Irrigation in the Treatment of
Descending Necrotizing Mediastinitis

Desendan Nekrotizan Mediastinit / Descending Necrotizing Mediastinitis

Ulkii Yazici, Ertan Aydin, Ali Celik, Serdar Ozkan, Nurettin Karaoglanoglu

Atatiirk Goguis Hastaliklari ve Gégtis Cerrahisi, Egitim ve Arastirma Hastanesi, Gogiis Cerrahisi Klinigi, Ankara, Tiirkiye

Ozet

Desendan nekrotizan mediastinit, morbidite ve mortalite riski oldukca yiksek sey-
reden, nadir gortlen klinik bir durumdur. Erken tani, etkin antibiyoterapi ve cerrahi
drenaj tedavi yonetiminin temel prensibini olusturmaktadir. Klinigimizde DNM ne-
deniyle takip ve tedavi edilen iki olgunun tedavi stratejisini sunmak ve daha énceki
calismalar ile sonuglari karsilastirmayr amagladik. Mortalite riski yiiksek bu duru-
mun tedavisinin mediastinal ve plevral irrigasyon ile birlikte cerrahi drenaj ve deb-
ridman oldugu kanaatindeyiz.
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Abstract

Descending necrotizing mediastinitis (DNM) is a rare clinical condition associ-
ated with high risk morbidity and mortality rate. Early diagnosis, effective anti-
biotherapy, and surgical drainage constitute the main principle of management.
We present our treatment strategy of two cases of DNM and compare our results
with previous studies. We believe the treatment of this high mortality rate condi-
tion should include both mediastinal and pleural irrigation together with complete
surgical drainage and debridement

Keywords
Descending; Necrotising; Mediastinitis; Surgery; lrrigation

DOI: 10.4328/JCAM.1042

Received: 23.04.2012  Accepted: 15.05.2012  Printed: 01.05.2015

J Clin Anal Med 2015;6(3): 389-92

Corresponding Author: Serdar Ozkan, Atatiirk Gégiis Hastaliklari ve Gégiis Cerrahisi Egitim ve Arastirma Hastanesi, Sanatoryum Cad. 06280 Keciéren, Ankara, Tiirkiye.

F: +90 3123552135 E-Mail: drozkan78@yahoo.com

Journal of Clinical and Analytical Medicine | 389



Desendan Nekrotizan Mediastinit / Descending Necrotizing Mediastinitis

Introduction

Acute mediastinitis is a severe infection of the mediastinal
organs and connective tissues. The most common causes are
esophageal perforation and infection following sternotomy [1].
DNM is the most mortal of mediastinal infections. It is most
often seen after infections following oropharyngeal, odonto-
genic, cervicofacial or cervical trauma [2]. The mortality rate
is reported to be between 25-40% [3]. Poor prognostic factors
include late diagnosis, inadequate medical treatment and surgi-
cal drainage [4]. Appropriate antibiotic treatment and surgical
drainage are crucial for the management of DNM. The type of
surgical drainage depends on the location and extent of the in-
fection. Our objective is to present our treatment approach of
DNM with the use of mediastinal irrigation technique and com-
pare our results with previous literatures.

Case Report 1

A 21 year old female patient with fever and tooth ache was
diagnosed with second molar tooth abscess and treatment with
antibiotics was started. She was referred to our center when
she developed shortness of breath 5 days after treatment. On
admission, her general condition was moderate; she had high
fever and respiratory distress; physical examination revealed
swelling and tenderness on the neck; and her breath sounds

were bilaterally reduced. Anterior and lateral view cervical x-
rays revealed air around the trachea. Chest x-ray revealed en-
largement of the mediastinum with air and bilateral pleural effu-
sion. Cervical and thoracic computed tomography (CT) revealed
bilateral air and fluid levels from the cervical region extending
to the carina and bilateral pleural effusion (Figurel). The pa-

Figurel. Thoracic CT shows bilateral air and fluid levels and bilateral pleural ef-
fusion

tient was diagnosed with DNM, and bilateral chest tube tho-
racostomy was performed. Empyematous pleural drainage was
observed. With transcervical approach of mediastinum drain-
age was done and approximately 300cc infectious fluid drained.
Both mediastinal and pleural fluids were taken for the labora-
tory investigation. A catheter was inserted in the mediastinal
area allowing a daily irrigation of the mediastinum with 500 mg
of rifampicin dissolved in saline (2000cc/day), and simultaneous
irrigation of both chest tubes with 2000cc/day saline (Figure 2).
Broad-spectrum antibiotics were started empirically and modi-
fied after the culture and sensitivity results became available.
Mediastinal and pleural irrigation was done daily. On the 4th
day of treatment, a controlled cervical and chest CT showed the
persistence of fluid in the mediastinum. Then, we’ve decided to

Figure2. View of the catheter inserted in the mediastinal area

re-operate. After simultaneous bilateral exploration with thora-
coscopic surgery, mini-thoracotomy debridement of the medi-
astinum and pleura was performed. The mediastinal space was
opened to join the pleural space; 2000-3000ml saline was used
to irrigate the thoracic cavity and culture specimens obtained.
After surgery, mediastinum and pleural irrigations were contin-
ued. Antibiotics were modified after culture and antibiogram re-
sults became available. The mediastinal catheter was removed
after mediastinal drainage into the thorax tube ceased, and the
thorax tubes were removed after drainage seized and culture
was negative. The patient after 10 months following surgery is
alive and doing well.

Case Report 2

A 36 year old male patient with fever, shortness of breath and
fatigue for 3 days was referred to our center. His general con-
dition was moderate with high fever and respiratory distress
due to untreated tooth abscess. Physical examination revealed
decreased breath sounds in both lower zones of the lungs. El-
evated leucocytes (14,000) and CRP (29.8) was noticed in his
laboratory findings. Chest x-ray revealed enlargement of the
mediastinum and bilateral pleural effusion. Emergent cervical
and thoracic CT revealed air and fluid levels in the cervical re-
gion extending to the paracardiac region with bilateral pleural
effusion. Bilateral chest tubes thoracostomy and transcervical
mediastinum drainage were done. A catheter was inserted into
the mediastinal region and daily irrigation with 500mg of ri-
fampicin dissolved in saline (2000cc/day), and simultaneous ir-
rigation of both chest tubes with 2000cc saline were done daily.
A broad-spectrum antibiotic was started after fluids were sent
for culture. On the 3rd day of treatment, the general condition
started deteriorating, he had developed high fever and respi-
ratory distress. Opting for a controlled cervical and thoracic
CT which revealed persistence fluid in the mediastinum, we
therefore decided to operate. Mediastinal and pleural debride-
ment were done, and the mediastinal space was opened into
the pleural space via right thoracoscopic surgery and left mini-
thoracotomy (Figure 3). The thoracic cavity was irrigated with
2000-3000ml serum saline and culture specimens obtained. On
postoperative day 2 the patient was intubated because his gen-
eral condition was deteriorating, with a high fever and respira-
tory distress. Control thoracic CT taken revealed loculated fluid
in the paracardiac region on the right side where we performed
thoracoscopic surgery, showing insufficient drainage. Via right
mini-thoracothomy, the mediastinal pleura was opened and in-
fected material removed from both the mediastinal and pleural
space and partial decortication performed. Postoperative medi-
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Figure3. Intraoperative view of the catheter inserted in the mediastinal area

astinal and pleural irrigation was continued during postopera-
tive period. The mediastinal catheter was removed after drain-
age from the mediastinum into the chest tube ceased. On the
34th day of admittance to our clinic, the general condition was
better and the patient was discharged from the intensive care
unit to the ward. The chest tubes were removed after drainage
seized and pleural fluid culture was negative. The patient after
6 months following surgery is alive and doing well.

Discussion

DNM is an acute polymicrobial infection of the mediastinum.
Originating as an oropharyngeal or cervical infection, it de-
scends into the mediastinum, pleural space, pericardium and
abdomen using the contiguous deep spaces of the neck as por-
tals of entry. It is most frequently seen in developing countries
where treatment of dental and oropharyngeal infection is inef-
fective. It is seen most often after second or third tooth molar
abscess, retropharyngeal abscess, peritonsillar abscess and cer-
vical lymphadenitis [5]. In both our cases DNM occurred follow-
ing molar tooth abscess.

The causative infectious agents are polymicrobial, aerobic and
anaerobic microorganisms. Estrera and colleagues have report-
ed that the most common isolated anaerobic bacteria in DNM
to be Str. anaerobicus, Bacteroides, and Fusobacterium sp [6].
Sancho and colleagues also reported Bacteroides fragilis (%71)
to be the most common anaerobic, and Pseudomonas aerugi-
nosa (%43) as the most common aerobic [7]. In our cases we
noticed Pseudomonas aeruginosa to be the common anaerobic,
and Bacterioides fragilis as the common aerobic bacteria.
Hasegawa and colleagues classified DNM into 3 groups [7].
Type | DNM is localized to the upper mediastinum above the
trachea bifurcation. Generally aggressive mediastinal drainage
is not required in Type | DNM. In type IIA DNM, the infection is in
the lower anterior mediastinum, while in type [IB DNM involves
the lower anterior and extends to the posterior mediastinum.
In this group of patients complete mediastinal drainage with
debridement is required. Our two cases were type IIB and com-
plete mediastinal drainage and debridement were performed.
Fever and respiratory distress are the most commonly noticed
symptoms in DNM. Generally, CRP and leucocytes are elevated,
and sepsis develops within a very short period.

Onset of epiglottitis requires emergent operation because of

the risk of airway blockage; adult respiratory distress syndrome
is a sign of late diagnosis. Patients with respiratory distress
need early intubation. To avoid the risk of intubation/ re-in-
tubation difficulties that develop after massive edema of the
upper tract or prevent trachea injury, tracheostomy should be
performed without delay.

We believe cervicothoracic CT is diagnostic when there is sus-
picion for DNM. The accumulation of air or fluid in the cervical
and mediastinum region, pleural and/or pericardial effusions are
important signs in diagnosing DNM. Cervical and thoracic CT
are also helpful in the follow up period; they reveal persistent
fluid or other infection focuses and also determine whether ad-
ditional surgical procedure is required or not. In our cases we
used cervicothoracic CT in the diagnosing and follow-up period.
We decided to re-operate on our second patient based on CT
findings.

In the first modern series of patients with DNM published in
1938, Pearse reported that 49% of patients died during their
treatment [9]. Base on these results, a standard transcervical
and transthoracic approach is recommended for all DNM pa-
tients. Corsten and colleagues reported 19% mortality when
they combined transthoracic with transcervical mediastinal
drainage approach compared to a 47% mortality rate when
only transcervical mediastinal drainage was used. Based on
this result, they recommended transcervical and transthoracic
mediastinal drainage as the standard approach in the treat-
ment of DNM [10]. Marty-Ane and colleagues [11] in a report
where they treated 12 DNM patients with early transthoracic
mediastinal drainage reported a 16.5% mortality, Freeman and
colleagues in a 10 DNM series treated with combined transcer-
vical and transthoracic drainage had no mortality [12]. Papalia
and colleagues reported a 23% mortality rate in a series of 13
DNM cases all treated with transcervical mediastinal drainage;
in 10 of the cases additional transthoracic approach was done
[1]. Iwata and colleagues in a 10 DNM series treated with com-
bined transcervical and transthoracic drainage reported a 20%
mortality rate. In their study they continued mediastinopleural
irrigation with a daily or twice daily application of 1000-2000
ml saline until the culture result became negative [13]. In addi-
tion to the transcervical and transthoracic approach we used in
the treatment of our 2 patients, irrigation of both cervical and
transthoracic regions was also done. We believe irrigation of
the mediastinal and pleural space assists in irrigating the infec-
tious foci and hence increases the success rate in the treatment
of DNM.

Late diagnosis and insufficient drainage are responsible for the
higher mortality rate in DNM. Only broad- spectrum antibiother-
apy is not sufficient in the treatment when mediastinal drainage
is not well done. The gold standard of treatment is debride-
ment and drainage of necrotic tissue. The surgical approach in
the treatment of DNM is still controversial. There are reports
recommending the use of a subxiphoid approach, clamshell inci-
sion, median sternotomy, or a thoracoscopic approach. Authors
advocating the use of median sternotomy claim the wide ex-
posure of the infection area as an advantage, whiles authors
opposing the use of sternotomy claim the risk of sternal osteo-
myelitis and insufficient exposure of the posterior basal area
of the left hemithorax [14]. There is literature reporting the
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use of minimal invasive approach of thoracoscopic surgery to
be enough and applicable in the treatment of DNM [15]. In our
clinical experience thoracotomy was superior over thoracoscop-
ic surgery in terms of mechanical debridement, and with tho-
racotomy the expected complete mediastinopleural connection
was established after failure with thoracoscopic surgery. The
most important part of the surgery is to create a connection
so that the mediastinal infection drains into the pleural space.
When this connection is not established the infected necrotic
areas persist and treatment becomes unsuccessful. Transcer-
vical mediastinal irrigation helps drainage of the mediastinal
area into the pleural space and excretion from the body via the
chest tubes.

Conclusion

In summary, DNM still remains a life-threatening infection, and
early diagnosis with appropriate treatment is a must. Trans-
cervical and transthoracic approach are surgical techniques
we prefer, and we believe simultaneous mediastinal and pleu-
ral irrigation should be considered to be an inseparable part of
the treatment. We also support the initial use of thoracoscopic
surgery as the first line of surgery and when debridement is
insufficiently done or the mediastinopleural connection is not
well established, thoracotomy approach should be used without
hesitation.
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